Acetylcholine-induced vasodilation without natriuresis during control of interstitial pressure.
Increased renal blood flow and increased renal interstitial pressure have been proposed as mechanisms for the natriuresis caused by vasodilation with acetylcholine. We tested the hypothesis that the natriuresis due to acetylcholine is associated with the increase in interstitial pressure rather than with the increase in blood flow. Experiments were performed in decapsulated kidneys that, along with partial aortic clamping, allowed dissociation of the increases in renal interstitial pressure and blood flow. At the beginning of intrarenal acetylcholine infusion (2 micrograms . kg-1 . min-1), the aorta was clamped so that a vasodilation occurred without an increase in interstitial pressure. A response to acetylcholine was also obtained when interstitial pressure was allowed to increase. During this response, renal blood flow, interstitial pressure, and fractional sodium excretion increased. During control of interstitial pressure, renal blood flow increased, but fractional sodium excretion did not change. Thus, when interstitial pressure was controlled, the acetylcholine-induced vasodilation did not result in an increase in fractional sodium excretion. These results demonstrate that an increase in renal interstitial pressure is required for the natriuresis associated with acetylcholine-induced vasodilation.